stem-passerines may have lacked their crown group relatives' amazing penchant for sophisticated nest construction.
The variety of crown-passerine nests is spectacular, and their striking ability to construct a home in virtually any environment is presumably related in some way to their present-day ecological dominance [15, 16] . However, even if stem-passerines were confined to nesting in cavities, as Ksepka and colleagues [1] hypothesize, this idea does little to explain why stem-passerines may have gone extinct; after all, numerous highly diverse extant groups such as parrots, kingfishers and indeed many extant passerines nest in cavities. It may simply be that a more complete understanding of the factors responsible for stem-passerine extinction awaits the discovery of additional fossils, and a clearer picture of the crownpasserine evolutionary timeline from molecular divergence time analyses. At least the latter of these factors will hopefully be addressed in the near-term.
Given the sensational diversity of living passerines, their numerical dominance in virtually every region of the modern world [17] and their fairly sparse fossil record, untangling the early branches of the perching bird tree of life is undoubtedly one of the most pressing ornithological research subjects at the moment. The thought-provoking study by Ksepka and colleagues [1] substantially advances our understanding of early passerine evolution by revealing the unforeseen ecological disparity of stem group passerines. While important questions about stempasserine extinction remain unanswered, Ksepka and colleagues [1] reveal, beyond any doubt, that these early birds had the hardware for getting the worm, the seeds and almost anything in-between. In primates, the two eyes offer substantially overlapping views of the world. The information they provide is merged into a single, integrated, representation in visual cortex. New evidence changes long-standing ideas about how and where in the processing stream this happens.
Cover one eye and look at an object; then uncover the eye and observe how this alters the object's appearance. If you notice hardly any change at all, then you have made a first interesting observation: doubling, in this fashion, the amount of light that enters the visual system does surprisingly little to affect perceived brightness. You may also observe that uncovering the second eye affords a more vivid sense of depth. Ever since Nobel Prize-winning work in the 1960s [1] , it has been understood that in primates the neural circuit responsible for integrating the eyes' signals -and, by extension, for the two perceptual phenomena described above -likely resides in the primary visual cortex, V1. This area is built up of distinct layers (Figure 1 ), and this seminal work showed that only V1's input layer, where visual information first enters the cortex, keeps the eyes' signals separate. That is to say, a typical cell in that layer can only be excited by stimuli shown to one particular eye, called the cell's dominant eye, and stays silent in response to stimuli shown to the other eye ( Figure 2 , left and middle bar). In all other layers of V1, and also in visual regions beyond V1, most neurons can respond to stimuli shown to either eye. The logical conclusion relayed in textbooks since that time is that binocular integration, as it is called, happens within V1 but downstream of its input layer, termed layer 4. A new study by Dougherty et al. [2] , reported recently in Current Biology, offers a correction to this view, and provides new clues as to the neural circuit responsible for binocular integration. Dougherty et al. [2] measured neural responses in V1 of awake behaving macaque monkeys that viewed stimuli on a screen. Whereas many existing studies have recorded such responses using electrodes that have a single contact point, one notable feature of this new study is the use of linear multielectrode arrays. These are effectively needles with multiple, independent contacts along their length that can be inserted into V1 (or other parts of cortex) to record from all its layers simultaneously (Figure 1 ). In fact, using this approach researchers can localize the neural firing they record to specific cortical layers with reasonable accuracy, because layer 4 is marked in the recorded signal by a characteristic data pattern produced by the visual signal that enters cortex there [3] . Some older work has similarly been able to localize neural firing to specific V1 layers, but this typically required sacrificing the animals in question to perform histological reconstruction afterward [1, 4] .
Using their more modern technique, Dougherty et al. [2] confirmed what has been known: most neurons within layer 4, but not those in other layers of V1, can be driven only by stimuli shown to their dominant eye: they are monocular neurons. While this observation corroborated the long-standing idea of the eyes' signals being kept separate in layer 4, their next observation did not: most layer-4 neurons, although monocular by the above definition, did show a statistically different response when both eyes were stimulated simultaneously, as compared to when the dominant eye was stimulated alone (Figure 2) . In other words, the nondominant eye did influence how these neurons responded, namely by modulating the response to dominant-eye stimulation. In most cases this modulation was suppressive, with both eyes together giving a weaker response than the dominant eye alone (as shown in Figure 2 ); in a minority of cases it was facilitatory, with both eyes together giving a stronger response.
Beyond this demonstration that the two eyes' signals do interact in V1's input layer, Dougherty et al. [2] also performed several additional analyses to shed light on the nature of this interaction. One analysis with a particularly striking outcome rests on the fact that modulation by the non-dominant eye was observed in monocular neurons throughout V1, not just in layer 4. This allowed the authors to compare across layers the exact time course of this modulation following stimulus onset. Interestingly, they found that the more common, suppressive, type of modulation actually occurs later in layer 4 than it does elsewhere in V1, even though layer 4, being V1's input layer, receives visual input first. Dougherty et al. [2] reasonably interpret this as tentative evidence that this suppressive modulation involves a neural circuit in which the eyes' signals first meet outside of layer 4, and in which the result of this interaction is then fed back to the monocular cells of layer 4 (the less common, facilitatory, kind of modulation did not bear this signature).
These findings raise a number of followup questions, some related to the two perceptual phenomena described at the start of this dispatch. For instance, going back to the perceptual consequences of uncovering one's second eye, it has been shown that this actually does increase perceived brightness in some cases, namely when viewing a scene with very little contrast, such as a seascape on a foggy day [5] . Apparently, the way in which the two eyes' signals interact depends on stimulus contrast [6, 7] . Of note, Dougherty et al. [2] found neural response modulation by the nondominant eye to be restricted to situations involving high-contrast stimuli, raising the question whether this contrast dependence at the neural level explains the parallel observation at the perceptual level.
A second outstanding question is related to the visual system's ability to extract depth information in the process of combining both eyes' signals [8, 9] . Geometrically speaking, this depth information is available thanks to the slight difference in vantage point between the two eyes, which results in a slight The depiction includes a multielectrode array that can provide measurements from all layers simultaneously. Such measurements allow researchers to identify where along the array the region's input layer, layer 4, can be found, as well as to record neural activity from each layer.
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Response of layer-4 monocular neuron Current Biology Figure 2 . Binocular modulation of monocular neurons in V1 layer 4.
These neurons can only be driven by stimuli shown to their dominant eye (left versus middle bar), but their response to dominant-eye stimulation does show modulation by input shown to the nondominant eye (middle versus right bar). In most cases this modulation is suppressive, as in this illustration; in other cases it is facilitatory.
offset, called a disparity, between the retinal locations onto which a given item is projected in the left eye versus the right eye. The size and sign of this offset are indicative of the item's distance to the viewer: the disparity is zero for items located exactly at the distance at which the viewer is currently fixating his/her gaze, and the disparity has opposite signs at distances that are shorter or longer than that, respectively. Most V1 neurons, including nominally monocular ones, can be classified in terms of their selectivity with regard to disparity, in the sense that their responses depend in characteristic ways on the retinal offset between the two eyes' images [4, 10, 11] . To understand which role, if any, the layer-4 neurons studied by Dougherty et al. [2] play in extracting depth information, it is important to establish how they fit into this classification scheme. When considered from that perspective, the authors have now demonstrated an interaction in layer-4 neurons between the eyes' signals in a zero disparity condition -in this study, the two stimuli, when present, were always shown at precisely corresponding retinal locations.
An extension of this research to non-zero disparities, then, may show lawful changes in this interaction that match one of the known classes of disparity selectivity. Irrespective of such remaining questions, this study by Dougherty et al. [2] corrects the long-standing idea of a strict segregation of the eyes' signals within layer 4's monocular neurons, and forms an important step towards unraveling the neural circuitry that is responsible for integrating these signals, and thereby for shaping how we perceive the world in front of us.
